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*Sl^fSc:i:CJ:t). Hicm, ®#AB©ra£l±#«>e>ftSo 

<*3BW©Sfi3©-< >*-fe y h> 

&»©f»lfBW >*&«&©* ft *ftCfcttS, 2 0-CT?©«taft^tt^T 
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(IIT'JOISOSSirJ&tyP*) 
(»" l )0Rf©»»r^(Pa) 



tagst (iv) co^-tsf§2gi£ffl^-ci¥L<i!iiiii-r*o 

9) ©USHtfe^ SB 1 Hi: nut. «t«lc®»rSig (8>-') ©Hlffl*rs&, 
«E«C©Bf*S* (Pa) OUfflttftSfcoTV^o 

aii&OS^ttffi^^l (Pa/r 1 ) ©j6®fcfc£o b*L&#£. 

iot, i (IV) <f®T!3s£ (IV-i) fcfc, TIBS; (IV-2) ©J:ofc N j&CSV 
£D££»tttf, ^2Ht*,*l>Ttt, «»CD©<«ttfifeD> 5t (IV) 
CD<D|$#A*0. 6 (Pa/r')-l (Pa/r 1 ) Tffc S £ i: LT 
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Iog(4xl0 4 )-log(3xl0 4 ) 
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DGog^xlO^loga.^) 
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»CD©«t!i|S0. 8 (Pa/r 1 ) ~1 (Pa/r 1 ) ^feSCt^SU 
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-Coail&^tt^TIB* (VI) fcflffcf <fc$C§B£$ft*o 
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a (vi) *©T^5$; (vi-i) at, 5$ (iv) tcDSiWi:^i«i, ^cxw^D^m 
IB©*? izfetotiK. 0 2tiii>t:ttx SI^CD©«^-efe d . 5£ (vi) tt, & 

»CDOfi?#0. 9 (Pa/r 1 ) ~1 (Pa/r 1 ) T-& -5 C: £ LT 
(VII) 



Iog(4xl0 4 )-log(3xl0 4 ) 
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5£ (VI) tcfcV^-C, »B L"C^*»»r«ettx 3 x 1 0 4 (#- l )-4xl0 4 
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jPTsa (vii) *mrc-r£o£mm2tirzz£*:ftwit\sr^z 0 

i2s JogG^-logG^ s2 . 
Iog0.8 -log 0.6 



$fef\ liijgBS; (VII) fcov>T^3 0*fflt>-c^L<ittW1-So 

tcW4P^««o) (r ad/sec) ©Sffl*t«£, 8E«|KJ!5*S&BH4#G ' (Pa) 
©#ffl*f»*i:o-t^ao 

ifclb©©^!*!®^*^ (Pa - sec /r ad) ©jtHil&^o t*L<l#^ 

<om m a -r > * «flfi£fe + -e ©afeffl)s?K ©*a e^ffl ■€ & s t % * nt ^ s „ 
J:ot, i (vii) *©TaB5£ (vii-i) tbBS (vii-2) ©ioc, &er 

V&F&fetbtltt. S30C*JUXI4. F©Hg£^ifc *) s & (VII) tt, 

S8#EF©fB£#l. 2 (Pa • s e c/r ad) ~2 (Pa-sec/rad 
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(VIII) 

logG^-logG 0)=l 



0.6 



Iog0.8-log0.6 

(VH-2) 

E(log0.6,logG;= a6 ) 
F(k>g0.8,logG; =0 . 8 ) 



-ecDi&i&ttsMStttfTtB:* (viii) zmrctx^trnfeztiZo 



1.6* . ° ft t ° *2 — (vin) 

log0.8 -log 0.6 

f G^^^ifi^4fc{ciM-5EP^Stic (to) 
0. 6 r a d /sO^ffJ-jgpMtt^ (Pa) 

0.8r a d/80*Oj&lUIH£* (Pa) 



5S (VIII) ff©TIB^ (Villi) fcU S (VII) T?©lttWfc|iHt, )SESWF 
££tf>tt«, fBSHCSltTtt* i8S#EF©*g£-e&!K S (VIII) fct N &#E 
FOjEtiP 1. 6 (Pa - sec/rad) - 2 (Pa - sec/rad) tfe 
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logG^ 0 ^-logG M = 



0.6 



Iog0.8-log0.6 



L8« l0gG -" l0gG - *2 ...(IX) 
log0.8 -log0.6 

'Gl^'^^B^^n-r^Mmim u) a* 

0.6r a d/s^Ol^jSHlJtt^ (Pa) 

G^-o,: (g>) tf* 

0.8 r a d/s<D9$<Dft%mm& (Pa) 
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1 . 8 (Pa«sec/rad)~2 (Pa ■ sec/rad) t*5C 
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2ttt, ®m 6 LT 0^ Ufc^aia&ggfc: «fc D £iift»w0gifr 
TttEE*PfcjElt0IU *fc*A,»rS*y y •tt#«J«EMUtc 

jEit«fSo ffi#»Pfcfc«ftmu*£imfttt©iixSf*ti;frT x -e^ 

: T~P (a/2 L) 
*A,»r&g : y • ~U (4 rra. 3 ) 
-&A,BrM# : y = r • /2 7T(w 

(Sf, afc*S«£^©^&, LttfflJ^cDji?, wtt^^Uc&^f ) 

*Jtt#£l8» (G\ G'\ t?\ 77", tan5)^fti9tt$ttO»^S 

*&^©i&tt*S$#&£H]inBa»* (w) ©T-effl^f^lS. -&A,»rM^£-J£ 
b-tff*n^iS»^^l&^^^o d©B$. WftJ^SES (<u) fct, 0. 0 1-10 
rad/se c gg<Dlfcffirt N L < ttO . l-10rad/se cggtD^ 
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) fcEPiora«« (w) i:©l§fB*i:&7cg*|{*l|C£fc>Ti:, iffiaifi^fiacfflS 

HI* J: 5 £±Tfc*¥CB*»ixfcRfi i: PJ«©R8KlK: W > * H^te* AftT Rfc 
&4VMiRI6«*m^©lSnft-c^f^©9iip^«a-cSffiSl&*-frfci: §C4t 

EBrlS* ( S h e e r Stress): r = 3 M/ ( 2 7T R 3 ) 
WVi&g. ( S h e e r rate): r - =Q/9 

Mfcfc Ml/* (torque). R«R«*g. Qlifc&g. SttPJilfl ( 
cone angle)) 

±s©«j»*!i»«ftt©«i^©fe«>©^sttmiis$nTv>* fc©&*uju-t* 3 1 

*»qT|g"efe-5A», 0|;ttf, Paar Physic a£t$K© P H Y S I C A M 
(G\ G'\ n\ v'\ tantf) ©)!&&«#«:£#«>* 

o 

©fe»©«sttmjig$n-c*D. c:ne»m)K©«B*iufflt-*c:i:*qrtgi?fea 

o H&-n«S?©tt$tt«J£2SSi: LT, Paar Physic att 

SOPHYSICA MCR 3 0 0f?-?>, If 7 'J -m&W&m%.&& £ UT 
, VILASTIC S C I ENT I F I Ctt©V I LAS T I C V- E SY 
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STEM, *itfPaar Physi c att©D C R3?£*Jffl-f-5 d tlfi^m 

«±» *mm®m 1 ~2§4©^ h©«®ttft&K:o^Ti&wufca^ 

<*&m<DJ r-©fl«5J&J8> 

$fc?\ ^ >*&J&«&©«fe#fcov>-tI¥i&-f •&<, 

>vim.m. 4 > f u j >m&. * j y ? j ymmtm: 

£o H^fb^Sg© No.2300, No.900, MCF88, No.33, No.40, No.45, No.52. MA7. 
MA8. MA100, No2200B 3D>tr7"ttS&© Raven5750, Raven5250, 

Raven5000, Raven3500, Ravenl255, Raven700 %f&* * y h ttS© Regal 
400R, Regal 330R, Rega 1660R, Mogul L.Monarch 700, Monarch 800, 
Monarch 880, Monarch 900, Monarch 1000, Monarch 1100, Monarch 1300, 
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Monarch 1400 ^W^P v VftM<D Color Black FW1, Color Black FW2, Color 
Black FW2V, Color Black FW18, Color Black FW200, Color Black S150, Color 
Black S160, Color Black S170, Printex 35, Printex U, Printex V, Printex 
140U, Special Black 6, Special Black 5, Special Black 4A, Special Black 4 ff 
#teffl-CS*o -f XDH >9£&R2tlZmH£ LXit. C.I. Pigment Yellow 
1, C.I. Pigment Yellow 2, C.I.Pigment Yellow 3, C.I.Pigment Yellow 12, 
C.I.Pigment Yellow 13, C.I.Pigment Yellow 14, C.I.Pigment Yellow 16, 
C.I.Pigment Yellow 17, C.I.Pigment Yellow 73, C.I.Pigment Yellow 74, 
C.I.Pigment Yellow 75, C.I.Pigment Yellow 83, C.I.Pigment Yellow 93, 
C.I.Pigment Yellow 95, C.I.Pigment Yellow 97, C.I.Pigment Yellow 98, 
C.I.Pigment Yellow 114, C.I.Pigment Yellow 128, C.I.Pigment Yellow 129, 
Cl.Pigment Yellow 151, C.I.Pigment Yellow 154 ^IfimJ S>ft*o St, V-tf 
>^-f>^C««?n5I»i:L-Ctt, C.I.Pigment Red 5, C.I.Pigment Red 7, 
C.I.Pigment Red 12, C.I.Pigment Red 48(Ca), C.I.Pigment Red 48(Mn), 
C.I.Pigment Red 57(Ca), Cl.Pigment Red 57:1, C.I.Pigment Red 112, 
C.I.Pigment Red 123, C.I.Pigment Red 168, C.I.Pigment Red 184, 
Cl.Pigment Red 202 «?j&*3M:f £ft£o >sT W > * C&ffl ZtlZm&t LTtt 
, C.I.Pigment Bine 1, Cl.Pigment Bine 2, C.I.Pigment Blue 3, C.I.Pigment 
Blue 15, C.I.Pigment Blue 15:3, C.I.Pigment Blue 15:34, C.I.Pigment Blue 
16, C.I.Pigment Blue 22, C.I.Pigment Blue 60, C.I.Vat Blue 4, C.I. Vat Blue 

DJi?£U<ttO. 5-1 0M%©8Bn?&So 
4 >^»fiH»«F©*k:^iS* U<ttgtfc<D&**©£*r£«u 0. 1-2511 
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IS*iSf5&8!lfc LT©5S (6) ~c&2tiZ7-k?-v Mb 7ot 

eBfl-Stg&tttts «^«. ££77Xvfcir©«jJI*j*!lJl-S>ifc3gigjfi 

unseam ^^3^>flJ)8tt, ■eti-?n*axtt-a«w±*s^u 

So ±t3©gB#8cS!M*Hi* ^H¥8-3 4 9 8^«Ci3i?nife 

*fti:<):oT^5;i:A«-c§5 0 £©&&cg3«£ftfc;£«j£«ko-r^e>ftfc3!7 

<D&&ftmmm&\*. zammm&fcm'SGg.ifi i . 5 ~ 2 . 5 m 

mo l/giil^jl^t. 
£©«fcofc-^*P*:r-fe;Wbig*=Hi. &»©«jSfl5^«W^^$ fclifls^W 



33 



WO 01/44384 



PCT/JP00/08867 



> lftiB«^a5s in situ i8§»fc^£ftfcS9lg$ft-f fcfflv>*c:i:#-ct.&o 
*IS(Hfc:*V^-Ctt> vftVjjr-kfritmfttLXtSm^S- 1 5 1 3 4 

*fex *%m\Z%^Xm^ZT? 4 9a* 7* 10-31690 

8*i££tt % ^;v*>S, *;i>*>B8^ fc^tf^wi/g, bF 
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C.I. Pigment Blue 15a, C.I. Pigment Blue 15:3, C.I. Pigment Blue 15:4 £x 
^M>94 >9& C.I. Pigment Red 122, C.I.Pigment Red 146, C.I.Pigment 
Red 169, C.I.Pigment Red 81=2, C.I.Pigment Red 176, C.I.Pigment Red 184 
, C.I.Pigment Red 185, C.I.Pigment Red 202, C.I.Pigment Red 208, 
C.I.Pigment Red 57:1, C.I.Pigment Violet 32, C.I.Pigment Violet 19 £ „ ■< 
jcd — -O^li C.I.Pigment Yellow 73, C.I.Pigment Yellow 109, C.I.Pigment 
Yellow 110, C.I.Pigment Yellow 128, C.I.Pigment Yellow 129, C.I.Pigment 
Yellow 138, C.I.Pigment Yellow 150, C.I.Pigment Yellow 151, C.I.Pigment 
Yellow 154, C.I.Pigment Yellow 155, C.I.Pigment Yellow 180, C.I.Pigment 
Yellow 185 mif *> MiR 3 ft * -8 tt± ififf £ b C> o 

$7vmx i ) jstv *x * mm® -ebbs efts**. 

^Sttv 4 0 0 nmttT* ! »JL<, $ * t < tt 2 0 0 n mttTtftf* U 
v>f ^nfcr-fe^HtlSfH;*. luI3©*»-CSiiatfe*0Tffcfttf^ft©*©t» 

mftTitGtoxmmz&mt zfim. #g§¥ 5-320276 ^&$g s 
«rH¥ 10-31690 9ffi«tiS/7$nfc*atf^n4T'f^D*7-i!;v 
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>£©ps#©Si*tt£#r*a££#Biifctta«i:, tyv-fcci^tj;^ 
u-t^**©T?&*o 7=*>ttswy^*>tt©e5*©s*i4*^-rsa^ 

ffiSSttSlttx MtttK?4>*PiK:MU *©&©fi£!fettT-C ( 

i- *j&mt z z. t ifi®m-e$> z foxmrnx- & z 0 

ffi £©3l2M££;&f aa^tt^SjtseafcLTttx TI3©SC (1) ^^^ns^b 
3 2 0 2 7 6^§£tfB. ^1 0-3 1 6 9 0 9 ^&fR£:fcV>-Cli^i* tlX^Z 

&<DX$>Zo 

CH2=CH— CH2-O-CH2 



±B& (1) fcfctt* R i:ni:©t!£aS:£i!g-r *ciHC«fcot: % SiBM© 
40* L^a^tt#iS«i4ffltt, H#«JCfct-FIE©5£ (2) - (5) Ciot^ 




(1) 
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CHg=CH-CH2-0-CH 2 



CgH 




;H-0— (C2H4-O— ha~ SO3M 



M : NH4 



(2) 



CH*=CH-CH2-0-CH2 




(C2H<-0-) 14 — SO3M 



M:Na 



(3) 



CH^=CH— CHr-O-CHa 
O-CH2— CH 




-O— (CjHr-O-Js — SOaM (4) 
M : NH(C4H40H) 3 



CH^=CH— CH2-O— CH2 



CsHr 




;CaH4-0-)«— SQaM (5) 



M: NH4 



m&&Rmi&&M<DW t jiam\t^ mnvzn\,x. 10-15 ommxmmm 

#tfiL<. «fc?)»au<tt2 0~1 0 0fiS%;gg©3SH-e&5o 10Ei% 

1 5 o&m%&.T(Dminmttzzti:. mntanmm turns®. 
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(i) -em$tizn&&xmm&m\t&¥&*&0m\,^ j v-t? 

;n^f^©J; ■Sfcvi' -< ^SS^x^r^ ; N - 7 x=;i/v « K©«fc-5fcv 

ty?-©SfilItt, fi^&#ffirStt&Hc*fL-*\ 2-1 5^;Htgg©a6B 
#$?*L<* otD#£L<fcfc3~ 1 2*;Htgg©&H##2:L^o 2*»,it&L 

o-r#Sfc££ttfcgtifct>©i:&*o l s^i/itWTcSiDSfc^Sci: 

©tf »J v-©&££«ifc| bfc D x ^fcffittWCW *>tt£fg&©g#&l'>t-*© 

o 

-*A, JUBKK^- h 'J «>A. 2, 2-Tl/bT*- (2 -*^;i/7Dlf:*->;r~ S> 

>) -ism, *t«4, 4-T\/t:^- (4-y7ysf?i) ft if #^tr *>n 

•So 

^©-ais^s^-riM^tt^jiirSitai (ft&ie4 9-4629 1 ^&*a, 

¥1-24142 ftHBB 62-104802 ftl§B3 6 2 -2 2 

1 4 3 l^&SL ^HIS6 2-3 4 9 7 4^&#, #1118 5 5 - 1 1 5 2 5f& 
18. #&BS4 6 -3 4 8 9 8^&ffl. ftPglQ 5 1 -3 0 2 8 4 ^&8M£Cge® <* 
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2 O°C-C0fc9&ft£fcJ;V»Wtti¥8M4&x SIS 1 ~S& 3 
-fey Mc*<t*B5iE©«ii6«ftti3J:V^4©>f >*-fey Mc£»*.5SijiE©»fcj*!i 

its® t mmm t z >p & < t * ^ a w mm -c * l fc £ k^mis * * z 
» i: mms.fo&m t i: * *r -r * t mmt* * mm u t n tz *s 

u tz awlw. * ^ * c t g * o 

±IB©ii# : Hb£&©&*ttgfcl:, x;i/*>SS, » 
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^mmtLxa. mft+it&vatLx. e=^#w»?fls^ni, ?tt u ( 

^^IfD. ^^^^mSfSix ^h>««S9x 7»:3-;i/£i&aU ^rDh>^iS 

; V**)),*y-> YV>*J7fr7 4 5^ji^;1/*^> f^>^^^7-f 5> 
fTfrl-t/? ki?7fr7 4 *DiZ<D1-V : 7l*¥7)V7 4 ; BiS-fc^f!!, ^ft: 
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■fe> % 1, 4-ytKDt7^U>, 1, 4 -^*D^*-*2;x>^ 

a^ttx its 3o~ioo -Cs »*t<tt5o~80t:^i~i ounafrfcn 

0®%2(»m&frt>. 1 0 0 0-5 0 0 0 0##£ b<, £*>fc#*L<lil 0 
0 0-3 0 0 0 O-CfciCiitfJfl UV\ 0 

y v - c & » © 7 d y * ft! £ m s *B S * & d i: £ «fc o r g % C # -S £ t T? £ 
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* - h g 1 7 d * * 4 v r * - b m t * *f f * * a t z ci t c J: 

^ » r*>;i/-K 7f 

->f '/M?-* 7* »; 1, 3-y* + V7V-2-t>-4->f 

^UMS-n-7DtJK TV 'J n - 'J 1 - 

7* ^Hi^f* ;Xr7';>ifc^'J5/i?;Mi'^ l J U- KDttinS&M 
> v m-*<f-)VZ3-l'>^ p-^f;v^fl/>, p-tert-7"f*Xf 

* V)\'®*?-)\'7lS^1-)\'. 7i"J^8Xf*7U7Dt^ 7i"J;H8i 

^7;;xfjK 7i";;i/ixf^7$>'7Dt:;i', 7i"j;vS7Uxf;i/ 
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*87Uxf^ ***y*R75yrne;K ^^^iJ;H^^7?yx 

»J;i/R- 2 -t KDt->xf-^ 7^J*8-2-kKD+^7Dt;K 
-2-kKD + i/7DK;K D -;i/7* 'J )V7 X Kx 7* U ;i/7;i/3 — ;i/ 

2 fp;±tt5 * ©# fflt^ tnj. ®nmft?<t&to<!>mmE.fo&mtfir u s> 
-^fD-;n-f^fr^s«n5 ia«±©wi&&*2ffim±*ff **b£«> 

fcAJ^S©***?* b<x 0l;t«x x*-V>7^>8lx N-75 ;x^K<5*; 
>x ^ >x 1, (75^^^) D'V*-*^ * 

97$ Kt¥©ieil6KT$ ; * >*>^7$ >x *v*d>^7$>x fc* 
x(4 - 7 5 y - 3 -^/PS'* O's* ^ >x 2 - 4 -ji 

5 ^ V-^?Oittl6M7 ; >fi ; ^ ^ 7 ixv >^7 ? >, 4, 4' ->*7 
x^7i^7;X 4, 4' -*J7\J'J7*-)]/7>fr*>^ V*s7>i?7 

K\ : mo^mm7^>m;m*7^^m. m*vn* v ? vm, mm* 

ii5M#?ft£&©&J8£JB&aaw V>7*- h ST- ttx * 

•>;Hs *&&x 7^a. hs/pe,3s«n* iaw±©^Bgs* 2ib 
feU:£T*fl;^lj&£fflir>s©##3: t<x «x«x * 'Jx-x;)/*'J*-;k * 
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T)v*\s>**-*4 Ffta£#y?-:r-/K xtf^sng^fig* y?-*--;!,, 7 

^ffluiCtf^JKv «^.H, ifb>yy3-;i/i'7^'JV-h, J*x^i> 
zi — )),i?7t? U 1/— h'Jifl/V^ 'J 3— fr*?7& 'J b— K rt-7 

i^^>yjn— jh,*>79 >; k #ux*-i/>^y n— >\,*J7>7 y I/— K 
7»;;i/7'^ y i/— k (r* y D*^x?-;y) hFD^>>xfHv^77 

U-K tTX (7* 'J D*S/*3r^>?-;i/^y 3-;!,) 7S^-K 1,3-:?* 

f i/>^U3-;^7i"ji/-h^ 1, 6 -^*cV>v-*-)\>V7 z y i/- k 

„ *y :Tofc-l/>^y3-;i/$*7* y U-K 1, 3-5*7* 

|JD*<>7D^>, 2, 2-e* C4- (7^>jD^r>» 7i-W 7Dy^ % 
2, 2-fc*;* C4- (7* •) D*^x 7i-;i/^ 7*D/<> X 2, 2 - b* 
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n+s/e/ty >»**^>^/i/yy a— /i^z* u— k i, 4-^^>s;* 

— U 1/— K i?^>^x y y h-^^y h K u**/il/97 9 U 
D — y W — F 'J^fD — ^7n/<> h 'J7^ U 1/ — h % h'J^ (7 

5;3i^v>y y y i/— K h ijifv>^i;3-*j;^^^ y 1/ 

^-Zl/^^^^iJIz-F, 1, 3-rfl/>^'j3-*5?^^^iJl/-h, 1, 

-h, **i>f*yU3- U U-K 2-tKD^-l, 3-3? 

^^^'jD^J/rnyO, 2, 2-tX C4- (***'jD*-50 :7i = ;iO r 
D/1>» 2, 2-tT^ C 4 - y d*2/:l 7i-M 

2, 2-tTX C4- »J D^r->Ji h + ^^a: b+^>) 7x'^) 7n;1> 

. 2, 2-KX C4- U D*^Jih^r>>7t:»J i 7 x.-A') 7D 

/1>» t-77Dt XZX7jtS— frAisjt*? y U— K *J*s9 U*>>#-)\,V 

y^^^UP-h, t KD*i/e/ty >&**^>^i/^y a— htv*9& y i/ 

fD-^7D;i>fF7^^^ U u — K > * x y ;* y h U * *V U 1/ 

*yu-K h U tf-v-fl/yajty h y y v- K h'J7 (^^^'Jd 
+ ^x^;i/) -f v^7? — h» ry;i/^** y i/- k $;t:-;i"s>-t?>, s; 

i/>^'j3-;i/t77'j^*-^-hwtre,h*. 
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-CO. 0 1-0. 1 L^o 0. 01*81 
tb&*L<%^o 0. 1 £ fit «T, Jl&^goii*^*^ * 

. S? — t — "73- frt\— Fx ^^Wt-bFDi|r«>h\ r-fe^Wi-**^ 
^^«JHSffl. -fV7DC;i/7;i/3-;i/fffl7^3-;Hta«a, 

. 3~i. 5®aitatas$n4^ sfe«©¥J9ta^g* j 4 o o nmWT 

» b<fc*2 0 0 nmttT-e, f8®&©*«*©£teKl£ttg 
^f*^^^fcS*-r^*«tt!KjM# 1 0 0 0 ppmWT 3 £18 
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ft©««£iS»&^Ltt#ifci-*fcl>5£»&ir*W:r t,Ji4. S»©»gJ[f4& 

fctt. 8IB1-*«£tt#®iS&»i:lEa«©fc©T?i&.&o M£tt#®*S&S!tts 
i:Si*fiig i: HmtZMtt^fc^Vi b < ttSRIf lfl fc&ffcf * * © 

feot, *;p*>K^ ft***^*** 

£*tfcft6©fi*&£&#fre>3&£ft*7 = *>ttg£'j>&< fcfcWf 

wmm&Momftmtewt ltbu #&ng4 9-46291 ^&$s, 1 - 

2 4 1 4 2ffii8, #11166 2- 1 0 4 8 0 2mkmtB&&2 tlX^ Z £ 

-*>&<D7 0)\,mm&. &mm6 2-22143 m&m£mmt<tiT^z&. 
o*7-*>&<D7u'*.->\,nm&. #iaiB6 2-3494 7^&«, #P3i@5 

5 - 1 1 5 2 5^&aic:|Ba^n-Cl>S<fcd«:T-^>i4©T^ UilrftBStt. 
#&Bg4 6 - 3 4 8 9 8^&$», #HIB5 1 -3 0 2 8 4 ^fSKIEgJ;* tit V* 
S«t^&r-^>tt©^f^a>Blil^#, ft^Bg 5 1-415 7 ^£$8, #1183 
5 1 - 3 0 2 8 4*5 a&mtttiTUZ ,fc 5 &7-;fr>£©^ >M3?# 
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; «f^BB6 2 - 1 0 4 8 0 2 ^&!8K:gB«&i!F tlXUZ & o J -*>&(D7 >J * 
B«tt. 8ri§IB6 2- 1 0 0 5 0 2^&fB£IB«<*ftT^* Jidfty-a-ytt© 
^D^^l/gS^i*. RP8tS5 6 - 2 8 2 0 8 ^SC|B«$n-C V** £ 5 fc^ = 

*>tt©7* y/Hftwitt* m^ms 9-1268 m&m^mm^tix^m 
otLj-*y&o><{ 93>&®m»s nmms 9-7 4 1 0 2^&?8K!BS8;**i 

(ffcfc*>. *fc*Pe±©«l6£l«it-r*ci:#T?£*) C«ftT^*fc«> 

l^o sc ( 1 ) xm$tizm&&&mm&m&. 5-32027 

6^&«, 1 0 -3 1 6 9 0 9^&«H33^TH^£*l&*©T?fc£o 

CH2=CH— CH2-O— CH 2 



5$ (1) Cfctt*Ri:nfc©tt£Mii6-f -5ili:K:«fco-t. ftflSH®** 
tti;fcfcm*tt©&£t>fc#&3**3fc;b J RJtg-efc*o A (i) ti^nsff 
£ W^«£tt#iSiS&aSfciu Hfl:tt£ttTI3©a (2) ~ (5) £ «fc o T £ S ft 
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CHj=CH-CH2-0-CH2 



CgH 




(C2H4-O— )l(J — SO3M 



M:NH 4 



(2) 



CH#=CH— CH2-0-CH2 




CeHiT-HTQ 



C2H4-O— ) 14 — SO3M (3) 



M:Na 



CHs=CH— CH2-O-CH2 



(^Hg— ^ O-CHe-CH-O— (C2H4-0->6— SO^ (4) 



M : NH(C2H40H)3 



GH^^-CH— —CH^ O"— CH2 




CjHc-C— ) 4 — SQjM (5) 



M.NH4 
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jSfti*tt©7^7D>HSi''J-X(7^7D>HS - 05.HS-10.HS 
-20. HS-1025), 7>7D>RN>>iJ-X (RN-10. RN-20. 
RN-30, RN-50, RN-2 0 2 5), ri-7D>r^7^'J-X (-1 
-7D>f-f7N-177E,S-510K MM{b&j8.£tt(DT7 : i3 U 7V — 7 
NE5/ »J — X (NE-10, NE-20, NE-30, NE-40, NE-50 

nG&Rmm&momtomit. fi«<cwbt, 10-15 ois%ggo«i 
#»*u<* «fc?>ff*L<tt2o~i 0 oaa%ge©i6iB-eife*o iow± 
©JfobDM fc f * c t T- W > * *§#&© 7>&$;£& * rs± -r * d t # rJ8 i: & a o 
1 5 0%WT©S*nSi:fSc:i:-efi«i:©*M>&:«-&it|?jBfS«a3© 

\L-)\,^>M>m<ox*\'>mmfc\T>7V)\,m.*<f-fr. t# v 7 

3? S'* D^>^=;i/T^ V— K ^">i'D'<yf^l'7i";v-h, $>S/*d 
^>r-i^ + yxf;i/7i"Jl/-F > 7i"J;i'87h7tFD7;i'7'JJK -f 
V^^-^i'Vlz-h, 2-kHD*«>i^7i"JU-h, + 

rotr;i/T^ >; i/— K *7 , D7^h>7i";i/-h, *>s?;i/:r* u i/— h 
^^'J;H8n-7"f;K 2-if;i/^*->;M4'i";i'-h, rh + i'^^ 
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'JU-K 2-tKD + ->if;M^^ui/-h, 2-t I* o + i'T'D tr;v^ ^ 

-K l-7!)*-3, 4 -SM h 7'J*7xy+i/7-l:f-f 
©7'J^ft; 7v;vR, vW>K« * n >8©i7«f;HS ; 7* U d = 

a v-wmvbtxzo s (i) •c^^nsa^ttiPists 

±©8inS i: * * £ t?^jsR $ ft a * r-t ;i<fe#lfc*tt*tt&#* £ ^t#gc 
££ttfcftftfc* ©*:£*« l 5*;i/JtWT©S*PSfr-5ci:t?, *y 

-©#£•*>> fflttWfc**>tt£*eg©s#«'>i-*©&w#j?-sc 

v-fcur, «x.«, 7*»j;i/&. ***>;;i/gL t?DY>m. r tv^m 
^if?.ft*o cm**©*-*:-*:?'* u^KXtf;*** u^o 
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ea&*r-f *o<*)7* ltwu amis ? v 

t>t\Z>o 

I/— K tT* (7^'jD + J/xf^) tKDt'>xf^^V>>77l/-h, 
(7^'jD*J'^^>fM'j3-^) 7'M-F, 1, 3-^l/>^'j3 

^ij3^i?7? U U— K 7D tl/ >y y »; K Jjt»;7Dlf 

l/>^!)3-^y7^ U hs 2-tFD + >>-l, 3 -l>7 9 *) n * i'T'D 
>M> X 2, C 4 - (7t? Va*is) 7xx;v) t*d^> x 2, 

C4 - (7^";D*i/xh^» 7x=A) 7D;0, 2, 2-f* C 4 - (7 
^ijD*->xh*>>-5;xh*«» 7 i-.nO 7"D>^>. 2, 2-fc** c 4 - ( 
7^i;D*->xh*«>.*iJxh*5/) 7iXA) :7D^> N b KD^S/CA'J 

>8^t^>f*i"j3-;^7^'ji/-h, i, 4 -:r* frVTi? y 

*yi/-K ^^>^xijxn-;i' : EytFD*M>^7?yv-h > 
•J^f D-^7D/t>f h57^ y K ^>*;r y y ;v h y 7 £ y v 
-K f h77D ; etx7i>'-^Ay7^n-hs h y y y ■bD-;i/i;7'^ 
yt/-K h^fD-;i'7D;t>H;7^n-h, h y * (r* y o*$/jl 
>fv^7?i/-h, x?-i/>^ij3-j^^^^ y i/-K ^x^i/>^ 
y d-^s;*** y u-k h »jxf u>jn;a-Aj>^^^ y u-K fh7 
xfi/>^"j3-^j;^^^ij i/— k ?t?y x^-i/>^y y 
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*»JI/-k l, 3 -7^i/>yjzi-;i/i;^^^ y u- K 1, 4-^^>^ 
t-H^/^^Ulz-h, 1, 6 9 >7 V K 

J/7D;l> ( 2, 2-tf* C4- (^H'JD + J/) 7i:ib) 7d;<>, 2, 
2-tTX C4- (^^^ijDt5/ih*i/) 7 2, 2-tT* 

C4- U D^r^^h*>5?X 7xr.A) 7D;<>, 2, 2 - t* 

7 , DtK77xy-^Aj;^^^ y u-k j?** d-*>*=/i>sm * * y w — 
-k t b*D*^t;^y >&*#^>^;i/^y :j-;vsm** y k 

/r/fh7/^^'jv- K ^>*:ty * y f— y y k 
xij^u b-^T 1 h^^^^yu— k h y ^"y-b-D-^y^^^ y i/-k 
h y ^fn-*7D^> h y y i/- k hyx m^i]d*^i^) 
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fe&*ftZZ£ WHS *o 

D-xi&ir©-b;i/D-^si^&i:*»^{f e,n*o <*e»ic, jg^^ucsi0»$ 
T)ixn£ft%z<D7>T\'>-7* u/mmk x*v>-w< >m#n&#, 

£ * ^-vM >&&S£#. StfRfitx;)/ - x?- 1/ >&ffi£&. 
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C*l&©£S£-<*tts Bft¥*3"?fttf 1 0 0 0-5 0 0 0 0-C&.5©##3- 
b<s L<tt3 0 0 0~1 0 0 0 0-Cfc£o 

>x jt?'M+5/i?-v>7;^;n-f^ii8iXTM ; mffimte, 7fr*)\> 

/n*y $>£AEfcif©try y>)AS ; z.n/^i/T^y'iSJlfcir©:^ y&su r 

fi/>7;i/^75 Kfcir©x^i,>**>> Kf^ins ; >r;i/*;i/x^ 
^i/x^r^S ; ^fffiT^n-^z^V/^r^x-x^J&tr©^'; x— rfrM ; 
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* >&#iam&ai& if #mi e> n * » 
cne»0^a«©singtt> iifeaifcttbT i~5 oit^gji^^K. 

, g*i$Ctt-e©«i3I*C'>&< tt>z*i'>®&t 7^J;HOl© 
#te*^A,-cfcs*©£jj*U #I3I*K: T^'J^ii^r^tlSlioffii 
©^ffiftSfcWr*^ v-fc3fc©#|&£#bT^T 

KflStt5 0~3 0 0©8HI##3:b<, «tt)»*L<ti7 0~15 0©36HT!fe 
So ^Sttfig^JSfl-^ST? 1000~5000 0©tgffl#$F3; b<. 

■tDJfSKtt 1000-1 500 0©®ffl-e&!K 3 &fc*F£ b < tt 3 0 0 0 
~ 1 0 0 0 0©3BBf&£. 

, 3; a > V >tf 'J -7-flc5S£tt!5. &a>tr»*B8 (^^S 1 0 0 0 0. l&fifi 
195), ^ 3 y * 6 8 0 3 9 0 0, BlfiHi 215). i> 3 > # »J 6 

8 2 1600, M 235). i?g>^U*5 5 0 7 5 0 0,1 

fffi 2 0 0 ), J?3>?'J^5 5 5 5 0 0 0, fgfffi 2 0 0), ^ 3 y ;i/ 

5 8 6 (»?13 10 0, Btfl&l 0 5), i?a>9 y ;i/ 6 8 3 (#^S7 3 0 0, 

wtmi 5 o), b- 3 6 (#?S6 800, skb 2 so) ^vmvznzo 

£:*tf->H/S>>K -y->K5;i/, 7h7>f^- n-;i>5;K t^t 1 - 
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U^?B8£<fcft«, Bdi3^>^fflfi£1&ttx ffitt$&J8*£A,T?fc-& 
7D7^^A, ^^^•;i/^;i/^ + >> x;i/*7>, ^;i/*u> N N-x^;i/^ 

cn^<DS^i®s«s^ >^»fig«itWLr»3E b<«o . 01-2 
■r«t-5fc:agfc>fc<*ft*o 

Djfi/>^>jn— ^i/>^>;n— l, 2, 6-^*^>h>J^-;K 
L<fct5~2 0fiM%CD3g IB T-fc*„ 
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# > &nmf£&m * «t if/ * a y - * mm& m & $ ^ -c & a c t s 

7;V*;i/x-r^5Si6iXr;VS ; mmmms 7 )\>*r frV ;VD i/ if©* » 

,;^^tfe>ns« ;-*>tt#is?s&&i©ii#0!fc u-ttt, 

;i/r;i/*;i/x— 7^vft^©#»jx— 7^i/i? ; tvi/*,/ — 5. >mf&M7i 

cn*>©#iBrSft8i©MMtt* -f>^ffl)S«!il:»lT!?Jl,<liO. 01- 

1 01§%Ollt$^ «tD«FSb<ttO. -f>*© 

2 0-CT*©iSift^tt*J<):lfi&»«i3l«i4#. S& 1 ~S6 3 ©-f >*-t * bCiittS 
mftoamftttfc.fctffM©^ h£:fcttSB&a©i&fttt#!8&£i8fc!r 
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±m$. (6) fcfcl^T. mSVntt, * ft -eft 0 g m+ n g 5 0£8ffc-r 

<tt^8Sc6UTOT;i/*;i/S) 

±135$ (6) -e££ft-5flj^«9© + -e*u ft£#*b<fcJU 2, 4, 7, 9- 
rh7^^1/-5-r < »-4, 7-5?*-/K 3, 6 -¥*=f-)\>- 4 
>-3, 6-5?jr-/K 3, 5 l -^^v- 3 

tt, ^-7^-^104, 8 2, 4 6 5. 4 8 5 J&ttTG (t^ft* Air 
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ProductB and Chemicals. Inc.£ ?) A^^HsX ^^7^ >STG, J\t"7 4 

>e i o i o m±s smit^nm m&%) 

;n— f ;K xfvy^tj3-;K/^?-;i'X-f ^Ztf-h, yxfi/>^ 
'^-jbt/^f^x-f^ s;xfi/>^ijD-^tyx^x-f;w if 
u>^>; D-ji/^y - n -yu tr;i/:n— f ;k if i s o 

-7d tr;n— f ;k s*if i/>^>; n— -is o-7oe^x-r;i', 
if - n-:/f /n— f ;k j^if i^>^ >; ij — - n 

-7fM-f;k f >J if i/ >^ 'J ; - n - 7f Ai-f ;k ifi/ 

>y;3-My- t-7f*x-f^ 5?xf - t -:7f 

;n— f>K l -ptf l h v — /k 7d tf u >^ >J 3— y 

.rff;n— 7dKU>^iJd- if ;n— f ;K :Tn t? 1/ >yj n 
-t -:/f ;n— f ;k 7Dtu>^'ja-;v ; Ey-n-7Dt;i/x- 
f;K T'Ptri'y^';^— ;v^ey- i s o-7oif;n— f ;i/ N i?rDtru>^ 
»J u— ji/^ey *f ;n— f ;K y7Dti/>^ij3-;i/ : t>'ifM-f 
7Dei/>^';3-My-n-7D e;n— f ;w ^7d trv>y y n— ;p^e 
y - i s o-7p tr;n— f /k 7Dbru>y;n— ^t/-n-7f ;n— f 
;w ^7Dti/>i"j3-My - n-^f ;n— f ;i/^©^fifiT;i/3— ;i/©7 
»*;n-f »£ % *«tVl, 3-7o/t>y*— l, 4 -7* 
1, 5 ^ 1, 6 -^*tf>S?;r-;i/ v 1, 7-^7^>^* 
l, 8 l, 2 >^#-;k l, 2-^^-^ 

d tri/ >y y ^v^y ^f ;n-f >k y7Dtu>yij3-;K>'7f;n 
-f;K s^xf i/ >^ 9 D-^t; 7f ;n-f ;k h Uif i/>^U rj-^^e 
y:7f;n-f;K 1, 2 -^>* S**— 1, 2 3; 
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. ftt, l, 2 v ;k l, 2 -^V->^^~)i^(D7)Vi3>^^r 

L<. 3 0~4 0mN/mT!fc5CtA«5CjfJ ^BS31;fc#2 0 mN 



1 ~ 1 0f§% 

o . 01-2 omm% 
o . o i~2 omm% 
o. o i~i omm% 
mm. 



1 ~ 1 ogt% 
5 ~ 2 011% 
1 ~ 1 0: 
0. 1~5M% 

Sim 



; 5-1 511% 
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i ~ i omm.% 

l~51i% 
0. 1-211% 



3HiBir;i/:i-/l/«#»£ b<. >*©BM* *><!«£©£*»£*• 'J 

BuS©0!© + *»e»«M*?bTfigffl Ltfil^, 2 
-fcrn'JK>. 1, 3-S*pWl/-2->f S/V bV»» 

>&wmm&mRv/x&s -*>&wmm&mw#3i b<. safety -*> 

o 

§SI», Ma3©«©*fr£jiM»?bT«fcu#. ^i^^>^>jrj- 
t^k h >;xf u>y>j3-M/7f*i-f;w 1,2- 

1,2 -^^r^->^*-;i/A*»* b^„ 

±fassag;Rtf/xii±fegaa©®ADK;ta;u ±i3**^stt«f«i«v±iB 

*ffiTSttSfl©^n-en©SiPMSM-r*c: i:t:«fc -< >*<fflfi&«3© 2 ott 
t&ftttfcJiVSM©* >*-fe .y Hc^»SaiM©i6W*!i3¥^tt*3ffc-r J:ac§ 
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/m t tt z «t -5 £ t>m& 2 n* o 



8**^tt*fc*i&fcb<fcl:«J&©&*4 ; 1~5SM% 



5~ 1 5fiM% 
l~5fiS% 
0. 1-211% 
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t -»*i;?-e v^ 0 c© r*itinj;3>j *»jv-x 

v;py 3 >Xtt«ti!&j:v;»/^ a > fcn* lift* £ i:*»fe*o * 

v*>mm. zris>&mm. %km7t*)*®m. mmz?-u>mm. ^>v^ 
T+$>®m. y^y-^mm. * * * »mmm. w*> 

mm. TtvKTKYmm. ^x*^®^ *fcfc*c:ft£>©ig^fe#3Mf 

o cn^CI'J v-Hu &fi£©Jgtllfc:«J:oTfcJ:S!IIK;*ft-*\ «^.«^n 

o 

*$gW©#KJi?£ Lufl§«C<l:ft«* #U7-|fttt?tiu 7* «J *li^fA 

sv/xtt * * * * stx * =r * s fc-r s * v - & ^ -e & * * © 

*T*tti.V^S?a>©*Jifc L&fcS* d©*ttiV;i/S?3>©;!)c]£#fc3&S8 

♦aw©*?* b^aiti&fc«fcfttt, #yv-«mptt % gswTo^fijs&jKga 
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;i/»t©^rtc$ttf*s*citt©gigs^^u-t, ffla^ja&^-rs t^z. 
^nso dtiJc^Ox «fc!>&&©*t&»M£^j&i-££fc#T? £*£©«£# 
if.ns, £©£-5fc*y v-ae^rtics*Btt©^Bis**$^-frfflB«ijS* 
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<r>M(WJU ^x^JjigfcSiA^fcrfcftSo Hfctti: LTttx 

7*yu-K x*-*r* tf I/-K -< V7D tf;i/T* 'J U- K n-7^7 

^'JU- n-^*^>;i/7^ U K 2-if;K*i'A7^'Jl/-h 4 3f 
7i-^7^Ul/-h, t>^7i"Jl/-f, yj>>5?;i/7i"Jl/-h^07 

^ i;*iixf*a ; t?-***? >J i/— K x^;i/* y i/— k -fv7n 
u — K n-7f;M^'jv-h, ^ v:7*-/m** y i/— k 
y u-K VT\)\r**i> y i/— K n-^*$/;i/;*** y 
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